from the hand-shoulder syndrome following trauma in people over the age of forty. The only reason I raise this point is the simple expediency of hydrocortisone injections into the shoulder capsule often unfreezes what in reality is an unfreezing process, pericapsulitis is in fact a self-resolving process but it may last something of the order of 18 months. The reason for treating is that the muscle contraction and the inability to use physio therapy will finally freeze the shoulder to the side, unless you can persist with as much active movement as the patient has or as much passive movement as the physiotherapist can permit him. The other little point about that is that some years ago in the develop ment of the hand-shoulder syndrome as a post-traumatic effect, many orthopa:dic surgeons were inclined towards a sympathectomy with terribly disappointing results and, no doubt, the same would apply in the treatment of the same condition arising as a result of cervical cord lesions.
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THE USE OF DIAZAPEM (VALIUM) IN THE RELIEF OF SPASTICITY
By W. G. KERR, F.R.C.S.E.
Spinal Injuries Unit, Edenhall Hospital, Musselburgh, Scotland
IN 1946, the short-acting muscle relaxant action of Mephenesin was described by Berger and Bradley (1946) , and during the succeeding 20 years there has been a constant search for a drug with a longer action and minimal side-effects which could be of inestimable value as an adjunct to the well-proven uses of physio therapy and posture in the relief of spasm. Such a drug should be able to help in the relief of discomfort in moderate severe spasticity, aid nursing and physiotherapy procedures, improve the activities of daily living and further reduce the number of patients for whom there would appear to be no alternative but surgical treatment. In November 1961 the Riker Laboratories held a Symposium on Skeletal Muscle Spasm (1962) in London and, at that time, it had to be admitted that no really effective drug had yet been found. In October 1964, however, DeJak and Lowry (1965) read a paper at the Veterans Administration Thirteenth Clinical Spinal Cord Injury Conference claiming good or excellent results with the use of Diazapem in moderate doses, in 21 out of 27 patients who were suffering from severe spasticity. Their conclusions failed to convince a number of their colleagues who had been so often disappointed in the past and the need for properly controlled double-blind trials was emphasised.
Before and since that date a number of such trials have been published and there is increasing evidence that this drug is of definite value in a considerable number of cases and is worthy of further triaL EXPERIENCE AT EDENHALL In 1963 we were already using Diazapem empirically in spinal cord injury patients where the degree of spasticity appeared to be limiting treatment by physiotherapy. In many of these cases the daily programme of active rehabilita-tion could not be pursued until tight muscles had been stretched by physiothera pists and, while anticipating that prolonged treatment would give relief in many cases, it was felt that the use of drug therapy might lead to speedier rehabilitation. Spasm was not a major problem in thoraco-Iumbar lesions but was more frequent in mid-thoracic and cervical cases and was particularly disabling if the lesion was incomplete as it so frequently interfered with the active use of recovering lower limbs.
Both patients and staff felt that the drug was of definite value, but it is well known that impressions can be biased and it was agreed that a properly controlled double-blind trial was essential. This was carried out by Dr. Neill (1965) on 14 patients. Good correlation was found between the opinions of the patients and of three independent observers, none of whom knew whether the patient was receiving the drug or the placebo. Comparatively low doses were used at this time, but the results of the trial confirmed our previous favourable impression and we have, since then, had a further two years of experience in its use.
This year (Wilson & McKechnie, 1966 ) a further double-blind trial has been reported from Aberdeen. The patients in this trial suffered from disseminated sclerosis rather than spinal cord injury but the results and subsequent use of the drug are very similar to our Edenhall experience.
Mode of Action. Diazapem is an analogue of Chlordiazepoxide (Librium) and acts partly by a general release of emotional and general muscle tension, but that it also has a direct depressing effect on polysynaptic reflexes is shown by the electromyographic studies of Holt (1965) on children suffering from cerebral palsy. The exact site of this action is still uncertain.
Dosage and Side-effects. Diazapem is usually given in divided doses three or four times a day and most trials have reported the effects of moderate dosages, in the region of 16 to 24 mg. daily. The main side-effects noticed have been drowsi ness, a feeling of 'slackness of the limbs' and occasional ataxia, especially in dis seminated sclerosis (Neill, 1965; Simpson, 1965; Wilson & McKechnie, 1966) . Kanjilal (1965) has also reported an increase in epileptic fits in mentally defective spastic children.
The majority of observers have found that drowsiness soon disappears in most instances and advise that treatment should begin with a low dosage, increasing with tolerance. The feeling of 'muscle slackness' in incomplete lesions may also dis appear, but some patients prefer a reduction in dose as they find that mild spasticity is preferable to flaccidity. In view of the cerebral effects, caution in the use of alcohol is also advised.
When we feel that Diazapem is indicated we commence with 2 mg. six-hourly (8 mg. per day) and then increase or decrease the dosage in consultation with the patient, physiotherapists, occupational therapists and nursing staff. In the majority of cases the increase is to 16 or 24 mg. per day and the patient is stabilised on this dose, but the occasional patient becomes very tolerant to the drug and the dose has been increased, without ill-effect, to 60 or even 80 mg. a day. This experience is again in line with that of Wilson and McKechnie. In January of this year there were 24 patients in the Edenhall Unit. Eleven of these were cervicals and 13 non-cervicals, and all II of the cervicals were finding Diazapem beneficial while the drug was only indicated in one out of the the patients on the drug being cervical lesions, especially incomplete lesions and, particularly, four patients with the central cord syndrome.
ILL USTRA TI VE CASES J. M. Incomplete mid-thoracic lesion. This patient lives close to Edenhall and attends the rehabilitation department daily as, 18 months after injury, he is still showing signs of further recovery in motor power in his lower limbs. He is on a dose of 20 mg. daily and finds that he is unable to put on his own socks unless he has taken his morning dose of Diazapem. He finds that the drug takes one to one and a half hours to be fully effective.
J. R., another out-patient, is a complete mid-thoracic lesion. He commenced Diazapem last August and found it to be of definite value. After two months he began to feel drowsy and developed headaches. The drug was stopped, but drowsiness and a feeling of ill-health persisted. Review of his urological system showed that, coincident ally, he had been neglecting care of his automatic bladder and was suffering from an overflow incontinence and early uraemia. This has now been corrected and he is again finding 12 mg. of Diazapem daily of considerable value.
A. T. (I), a middle-aged complete TI2, provides a contrast to the last patient. He was the only non-cervical on Diazapem in January of this year. He had had considerable delay in establishing a balanced automatic bladder, but by March was almost catheter free. At this time it was felt that he no longer required Diazapem and it was discontinued. There was an immediate deterioration in bladder control but, on restoring him to a dose of 2 mg. six-hourly, a good automatic bladder was rapidly achieved. It is assumed that this followed reduction in spasm of the external sphincter.
A. T. (II) is a young quadriplegic with complete sparing of his sensory tracts and some motor recovery in his left leg. He has fairly severe spasticity which has been reduced considerably by Diazapem. In January he was receiving 24 mg. daily but is now 'happy' on 80 mg. daily. He still has some spasticity but does not want this to be abolished completely and has requested that the dose should not be increased further.
M. T. This female patient has an almost complete mid-thoracic lesion and fairly severe spasticity. She found Diazapem in small or moderate dosages of little effect and stopped the drug rather than increasing the dosage. The influence of emotion or spasm in incomplete lesions is illustrated in this case by the complete relief she has experienced following a short course of hypnosis.
J. B. is a recent admission with a low cervical lesion and major sparing of motor and sensory tracts. Diazapem was tried in increasing doses until he was receiving 40 mg. per day. There was no reduction in spasticity and the drug was stopped four weeks ago. He was then found to have vesical calculi and, following the removal of these, he has begun to take 40 mg. Diazapem again daily. This time he feels that the drug is of definite assistance.
M. McL. is a middle-aged patient with a Central Cord Syndrome and a low LQ. Diazapem was increased gradually from 8 to 40 mg. per day but she remained so drowsy on this dose that the dose has had to be reduced to 14 mg. per day.
D. P. is another middle-aged patient with a Central Cord syndrome. He has had a past history of occasional attacks of idiopathic epilepsy. He is at present on 28 mg. of Valium and there has been an increase in the incidence of epileptic fits.
Following the report of Kanjilal (1965) we are adjusting the dosage of Valium and Phenobarbitone to try to find a suitable balance.
In only two patients has it been found advisable to stop the drug altogether: O. G. has an incomplete very high cervical lesion and suffers from attacks of cerebral hypoxia and delusions if respiration is at all obstructed or depressed. The drowsiness associated with even small dosages of Diazapem resulted in an increase in symptoms and led to cessation of this treatment. G. A. also has an incomplete cervical lesion with moderately severe spasticity. He suffers from chronic heart failure and vertebral artery stenosis. Diazapem even in very small doses, resulted in excessive somnolence and had to be terminated.
CONCLUSION
Diazapem has been in use in the Spinal Injuries Unit at Edenhall Hospital for the past three years. A double-blind control trial two years ago proved its value and this has been confirmed by subsequent experience.
The commencing dose should be small but can usually be rapidly increased until the appropriate dose for the patient is found.
In certain cases the dosage may have to be reduced or stopped altogether, but it will usually be found that there is some other condition present which has led to the need for this action.
Discussion
Araluze, F. (Spain). I would like to ask Mr. Kerr whether he had any objective method of assessing the spasticity or only subjective method.
Kerr, W. G. (Scotland). In our cases assessment was purely subjective but it was a combined subjective assessment by the patient, the physiotherapist, occupational thera pist, nursing staff and medical staff.
Araluze, F. I would suggest that you do also an electromyographic recording of clonus on some of the patients to see the effect of Valium.
Kerr, W. G. I quite agree. There is one paper I have read where there were some electromyographic studies done in cerebral palsy spastic children and the report by Holt showed that they could decide from the electromyographic picture whether the patient benefited from Valium or not.
Maglio, A. (Italy). I have treated in my unit many cases of tetraplegia, paraplegia and hemiplegia with Valium, and I have used doses of 40 to 50 mg. In cases where the spasticity was not high it was nearly completely abolished throughout the treatment. I found only one contra-indication, that is the combination of Valium and wine. Even one glass of wine may make the patient drunk. All people who take Valium must not drink alcohol.
Ungar, G. (England). I work in a general rehabilitation unit of the R.A.F., and our patients go away at weekends or are encouraged to do so, and we do not like to dope them. We have used Valium to a large extent in doses from 6 to 25 mg. a day, usually not more than 15 mg., and we found it particularly helpful in spasticity from all causes such as incomplete paraplegia or hemiplegia to allow us to get started on physical methods of treatment where the spasms interfere. We found that after an average of four to six weeks we could stop the Valium without any deterioration and increase the active physio therapy. In this way we have had no trouble with them at all. We have had one side reaction apart from drowsiness where the patient got severely discoordinated on 6 mg. a day, and we stopped it immediately.
Pool, G. M. (Holland). I do not like to plea for any of those drugs, but for diseases of the cord such as tumours, etc., where it is not likely to get any improvement perhaps it has some indication. In walking patients I would like to warn against use of any drug which tries to inhibit reflexes. The drug inhibits all reflexes and one cannot inhibit a special group of reflexes.
Weiss, M. (Poland). In our institute we work together with the psychiatrist to under stand the action of Valium but also use the drug in the stage of motivation of his para plegia. I think it is possible to combine any of these drugs under careful supervision.
Michaelis, L. S. (England). No discussion on the treatment of spasticity should be allowed to pass without mentioning the importance of prevention of those factors which increase spasticity. How often can instead of Valium the removal of an ingrowing toe nail, the removal of haemorrhoids, the treatment of an early duodenal ulcer, the clearing up of bladder infection, the finding of gallstones solve a problem which with Valium is only insufficiently settled. In particular, the prevention of contractures, the important factor which sets up a vicious circle is imperative. Let us not run for drugs.
Cibeira, J. (Argentine). We obtained the same results with Valium as reported by Mr. Kerr. One hundred and ten patients with spasticity were treated with IS to 30 mg.
Clinically a reduction of spasticity and rigidity as well as autonomic hyperreflexia was observed. In a considerable number of patients total independence for daily activity was obtained. A better balance between urethra and bladder was found and the residual urine was reduced. There was also a reduction of electrical potentials of the muscles. Therefore, it can be concluded that Valium is useful in the treatment of neuro-muscular disorders accompanied by spasticity. Details are published in La Prensa Medica Argen tina, 1964 ,51, 1572 . With reference to Valium and Librium, I was recently speaking with Dr. Gordon Bell, who may well be the most experienced doctor in North America in the treatment of addictions to alcohol, etc. He told me that there is a growing tend ency towards people becoming addicted to Librium and Valium. However, all drugs offer that chance, and I do think that those with extreme spasticity do achieve some benefit in terms of relief of spasticity in the use of Valium, and if one controls the patient and the administration of therapeutic measure one can interrupt if the patient is obviously becoming dependent.
Frankel, H. L. (England). In most of our complete spinal cord lesions spasticity is a welcome ally in their life-long management and they are trained in the awareness of this and the physical management of spasms. I feel there is some danger that some of us will take off on a pharmacological honeymoon in the treatment of these patients. I can say that I have personally not been convinced of the value of Valium in any case, although I have tried to use it a larger number of times. I admit I have not reached the 100, 200, 300 mg. mark which some people have used. With regard to bladder and bowels and sexual functions, when using large doses, the patient's drowsiness or changed personality has been such a great disadvantage in the majority of cases that I have discontinued the drug. I am also worried about what the long-term effects might be on the liver and on the bone marrow if the drug continued over a number of years. In general case I value the 100 per cent. co-operation of the patient in the management of his own condition so much that I do not feel it justifiable to have this pharmacological assault on his brain, and I do believe that it is 90 per cent. on the brain that this reaction is taking place.
Sir Ludwig. I think that was a very timely warning, although of all the drugs we have tried I think Valium is the only drug which has some peripheral effect without affecting too much the general condition of the patient. However, the trouble with all these drugs is that they act as soon as one starts them but the action wears off after a more or less short time because the human organism becomes accustomed to them. Therefore, if one has to increase the doses there is always the danger that the patient becomes addicted. This is also the reason why we do not use analgesics in the acute stages of traumatic paraplegia, and drugs like morphia, etc., have been absolutely taboo at the Stoke Mandeville Centre since its inception. Under proper supervision in spinal units the prescription of drugs of any kind can be cut down to a minimum. However, we found that some practitioners are indiscriminate in the prescription of these drugs, as Michaelis has pointed out correctly, to quieten themselves and consequently some patients returned to us as drug addicts. Walsh, J. J. (England). I am quite convinced that in one or two certainly incomplete spastic lesions Valium has been really effective in small doses. With regard to other effects of Valium I recently had a case-an old patient of ours-who was sent to me in some distress because his engagement had been broken off, and when I had gone into the question of it this was entirely due to deterioration in sexual function. He then admitted that he was taking quite large doses of Valium (not prescribed by us). We stopped this with good results but he came back about a week later crying out for Valium. He said he must have it-he could not go on. When I asked him why, he said that the spasms were so much worse and so on, but in fact they were not, and I think he had a drug addiction to Valium.
McSweeney, T. (England). On the question of Valium, of which I have very little experience, I suspect strongly that it is the first cousin of Librium, which is being used extensively in mental hospitals and which, I regret to say, we use in elderly people with fractures of the femoral neck. It is a house surgeon's sedative which like all sedative�, leads to addiction. Doubtless most of you will remember his vivid phraseology-'If he has been properly treated, every patient with a spinal cord or cauda equina injury, who is intelligent and co-operative, and has the use of the shoulder, arm and hand muscles, can be made ambulatory; can have such control of the bladder and bowels as to sleep through the night without either getting up or wetting himself (and) can carry out ordinary activities throughout the day without soiling himself with faeces or having to evacuate his bladder oftener than once every three hours; can lead a normal social life, and ... can earn a satisfactory living. ' For those days, when little advance had been made in the management of paraplegia compared with the gloomy and hopeless attitude adopted generally
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